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[Claim(s)] 

[Claim 1] In the IC memory of the multichip mold formed with two or more semiconductor chips 
1st at least one chip in which the store circuit section which has a memory cell array was formed 
on the semi-conductor substrate, It is the IC memory which is equipped with the 2nd chip in 
which the input circuit section into which a signal is inputted from the exterior, the output circuit 
section which outputs a signal to the exterior, and the power circuit section which supplies the 
power source to each internal circuitry were formed on the semi-conductor substrate, and is 
characterized by sticking the 1st chip of the above on the 2nd chip, and connecting it. 
[Claim 2] The 1 st chip of the above is an IC memory according to claim 1 characterized by 
connecting on the 2nd chip using a bump. 

[Claim 3] The 2nd chip of the above is an IC memory given in either claim 1 characterized by 
forming the component for performing surge absorption which comes to form a separation area of 
exposed oxide between two n+ diffusion fields formed on the semi-conductor substrate, or claim 
2. 

[Claim 4] An IC memory given in either of claim 1 to claims 3 which make thin thickness of the 
semiconductor device formed in the 1st chip of the above, and are characterized by thickening 
thickness of the semiconductor device formed in the 2nd chip of the above, and forming it. 
[Claim 5] The IC memory according to claim 4 which makes thin thickness of the gate oxide of the 
transistor formed in the 1st chip of the above, and is characterized by thickening thickness of the 
gate oxide of the transistor formed in the 2nd chip of the above, and forming it. 
[Claim 6] An IC memory given in either of claim 1 to claims 5 characterized by forming the wiring 
layer which forms the wiring layer formed in the 1st chip of the above with a thin film, and is 
formed in the 2nd chip of the above with a thick film. 

[Claim 7] The 2nd chip of the above is an IC memory given in either of claim 1 to claims 6 
characterized by forming the capacitor for decouples in a free area. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multichip IC memory which constituted 
semiconductor memory using two or more semiconductor chips especially about semiconductor 
memory. 
[0002] 

[Description of the Prior Art] Drawing 7 is the outline block diagram having shown the example of a 
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circuit of the IC memory which forms DRAM of 8Mx32 in the former. IC memory 150 consists of the 
memory ceD array 151, the low decoder 152, a column decoder and an amplifying circuit 153, the 
PURIDE coder 154, the I/O circuit 155, a power circuit 156, a control circuit 157, an input buffer 
158, and an address buffer 159 in drawing 7 . The I/O circuit 155 outputs and inputs the data from 
the outside, and a power circuit 156 generates each electrical potential difference, a signal for power 
on reset, etc. for each internal circuitries based on the power source suppUed from the outside. 
[0003] Moreover, a control circuit 157 performs control of the low decoder 152, a column decoder and 
an amplifying circuit 153, the PURIDE coder 154, the I/O circuit 155, a power circuit 156, and an 
address buffer 159. The control signal from the outside, such as a write enable signal and a chip 
enable signal, is inputted, and, as for an input buffer 158, the address data from the outside are 
inputted, as for an address buffer 159. In addition, a sense amplifier, a column decoder, an I/O 
switch transistor, pre amplifier, etc. are included in the above-mentioned column decoder and an 
amplifying circuit 153. 

[0004] Drawing 8 is drawing having shown the layout of each circuit at the time of forming DRAM 
shown by above-mentioned drawing 7 with one chip. In drawing 8 , a power circuit 156 is formed in 
the parts of 201 and 202 at a chip 200, respectively, a control circuit 157 and an input buffer 158 are 
formed in the part of 203, the memory cell array 151, the low decoder 152, a column decoder and an 
amplifying circuit 153, and the PURIDE coder 154 are formed in the parts of 204-207, and the I/O 
circuit 155 and an address buffer 159 are formed in the parts of 208 and 209. 
[0005] Drawing 9 is drawing having shown the example of pinout of IC Memory 150 formed with the 
chip 200, shown by above-mentioned drawing 8 , and drawing 10 is the schematic diagram having 
shown the example of structure in the IC package shown by drawing 9 . In drawing 10 , each pad 
301 with which IC memory 150 was formed in the above-mentioned chip 200 is electrically 
connected to the predetermined part of a leadframe 303 by the bonding wire 302, respectively. 
[0006] 

[Problem(s) to be Solved by the Invention] The input-protection circuit is established in the input in 
the above-mentioned input buffer 158 and address buffer 159 grade, and the component (it is 
hereafter called a field transistor) for which this input-protection circuit performs surge absorption 
is formed in it. Drawing 11 is the chip sectional view having shown the example of structure of a 
field transistor. The field transistor 400 comes to form the separation area of exposed oxide 404 
between two n+ diffusion fields 402 and 403 formed in p form silicon substrate 401. It connects with 
the aluminum wiring 406 formed in the insulator layer 405, and nothing and n+ diffusion field 403 
are connected to the aluminum wiring 407 formed in the insulator layer 405 in the source of an n 
channel mold MOS transistor, and n+ diffusion field 402 makes the drain of an n channel mold 
MOS transistor.* 

[0007] The drain of the above-mentioned field transistor 400 is connected to the Vss terminal shown 
by above-mentioned drawing 7 and drawing 9 , and when the signal which the big undershirt short 
circuit generated is inputted into the source of the field transistor 400, an electron is poured in to p 
form silicon substrate 401. For example, in the case of the system which operates at a high speed, 
the undershirt short circuit of -3 -4V occurs, since bias of the p form silicon substrate 401 is carried 
out to Vss or about -1-2V, n+ diffusion field 402 and p form silicon substrate 400 which make the 
source of the field transistor 400 serve as forward bias, and an electron is injected into p form silicon 
substrate 400. 

[0008] Since DRAM shown by drawing 11 from above-mentioned drawing 7 is formed with one chip, 
n+ diffusion field 402 and the memory cell array 151 which make the source of the above-mentioned 
field transistor 400 are formed in the same substrate. For this reason, the above-mentioned electron 
poured in from n+ diffusion field 402 reached to the memory ceU array 151, and there was a 
problem of destroying the data memorized by the memory cell and that the so-called poor injection 
occurred. 

[0009] Furthermore, when DRAM of 8Mx32 is formed with one chip as mentioned above, a chip size 
is set to 2 about 300mm. However, when the chip size exceeded 2 100mm, the yield fell rapidly, and 
there was a problem that chip cost went up. 

[0010] It aims at obtaining the IC memory which can reduce chip cost while this invention is made 
in order to solve the above problems, and it can lose above-mentioned poor injection. 
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[0011] 

[Means for Solving the Problem] In the IC memory of the multichip mold in which the IC memory 
concerning invention of **** 1 was formed with two or more semiconductor chips 1st at least one 
chip in which the store circuit section which has a memory cell array was formed on the 
semi-conductor substrate. It has the 2nd chip in which the input circuit section into which a signal 
is inputted from the exterior, the output circuit section which outputs a signal to the exterior, and 
the power circuit section which supplies the power source to each internal-circuitry section were 
formed on the semi-conductor substrate, and the 1st chip of the abovQ is stuck on the 2nd chip, and 
is connected. 

[0012] In the 1st invention, as for the IC memory concerning invention of**** 2, the 1st chip of the 
above is connected on the 2nd chip using a bump. 

[0013] The IC memory concerning invention of **** 3 forms in the 2nd chip of the above the 
component for performing surge absorption which comes to form a separation area of exposed oxide 
between two n+ diffusion fields formed on the semi-conductor substrate in the 1st or 2nd invention. 
[0014] In the 1st to 3rd invention, the IC memory concerning invention of **** 4 makes thin 
thickness of the semiconductor device formed in the 1st chip of the above, thickens thickness of the 
semiconductor device formed in the 2nd chip of the above, and forms it. 

[0015] In the 4th invention, the IC memory concerning invention of**** 5 makes thin thiclmess of 
the gate oxide of the transistor formed in the 1st chip of the above, thickens thickness of the gate 
oxide of the transistor formed in the 2nd chip of the above, and forms it: 

[0016] The IC memory concerning invention of**** 6 forms the wiring layer which forms the wiring 
layer formed in the 1st chip of the above with a thin film, and is formed in the 2nd chip of the above 
with a thick film in the 1st to 5th invention. 

[0017] The IC memory concerning invention of**** 7 forms the capacitor for decouples in the free 

area of the 2nd chip of the above in the 1st to 6th invention. 

[0018] 

[Embodiment of the Invention] Next, this invention is explained to a detail based on the gestalt of 
operation shown in a drawing. 

Gestalt 1. drawing 1 of operation is the block diagram having shown the example of a circuit of the 
multichip IC memory in the gestalt 1 of operation of this invention. 

[0019] It is. drawing 1 •- IC memory 1 with memory cell array 2a, 2b, and 2c and 2d The low 
decoders 3a, 3b, 3c, and 3d, and a column decoder and amplifying circuits 4a, 4b, 4c, and 4d, The 
PURIDE coders 5a, 5b, 5c, and 5d and the I/O circuits 6a, 6b, 6c, and 6d which output and input 
data with the exterior, Low decoder 3a, column decoder, and amplifying-circuit 4a and control 
circuit 7a which controls I/O circuit 6a in a PURIDE coder 5a list, Low decoder 3b, column decoder, 
and amplifying-circuit 4b and control circuit 7b which controls I/O circuit 6b in a PURIDE coder 5b 
list, It has low decoder 3c, column decoder, and amplifying-circuit 4c, control circuit 7c which 
controls I/O circuit 6c in a PURIDE coder 5c list, low decoder 3d and a column decoder and 4d of 
amplifying circuits, and 7d of control circuits which perform control of 6d of I/O circuits in a 
PURIDE coder 5d list. 

[0020] IC memory 1 is based on the power source supplied from the outside. Furthermore, the 
pressure-lowering supply voltage intVcc for internal circuitries The electrical potential difference 
Vbb for silicon substrate bias, the pressure-up electrical potential difference Vpp for word line 
actuation. The electrical potential difference Vcp for eel plates and the electrical potential difference 
VBL for bit line potential maintenance are generated. Furthermore, the power circuit 8 which 
generates the signal POR for the power on reset of a power up etc., the row address strobe signal 
inputted from the outside. The input buffer 9 which outputs the signal generated based on the chip 
enable signal and the write enable signal to control circuits 7a-7d, It is controlled by the enable 
signal from the above-mentioned control circuits 7a-7d, and has the address buffer 10 which 
generates an internal address signal based on the address signal from the outside. 
[0021] It connects with the /WE terminal into which each terminal of /CEO into which the /RAS 
terminal into which a row address strobe signal / RAS is inputted, a chip enable signal /I 13 are 
inputted, /CEl/3 and a write enable signal / WE is inputted, respectively, and the above-mentioned 
input buffer 9 is further connected to each control circuits 7a-7d, respectively. [ CEO/CEl ] 
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[ CE2/CE3 ] [ CE2/CE3 ] Moreover, it connects with each terminal of A0-A13 into which address 
signals A0-A13 are inputted, respectively, and the above-mentioned address buffer 10 is fiirther 
connected to each PURIDE coders 5a'5d, respectively. In addition, / shows reversal of signal level. 
[0022] It connects with the low decoders 3a-3d which correspond, respectively, a column decoder and 
amplifying circuits 4a-4d, and a PURIDE coder 5a'5d list in the I/O circuits 6a-6d, and each 
above-mentioned control circuits 7a-7d are further connected to a power circuit 8 and an address 
buffer 10, respectively. Moreover, a column decoder and amplifying circuits 4a-4d are connected to 
the memory cell arrays 2a-2d corresponding to the low decoders 3a'3d and a list, respectively, and a 
column decoder and amplifying circuits 4a-4d are further connected to the I/O circuits 6a-6d which 
correspond, respectively. The above-mentioned PURIDE coders 5a-5d are connected to the column 
decoder and amplifying circuits 4a-4d which correspond, respectively while connecting with the low 
decoders 3a*3d which correspond, respectively. Furthermore, a column decoder and amplifying 
circuits 4a-4d are connected to the corresponding I/O circuits 6a-6d. 

[0023] The above-mentioned I/O circuit 6a is connected to each terminal of the data input/output 
terminals DQ0-DQ7, I/O circuit 6b is connected to each terminal of the data input/output terminals 
DQ8-DQ15, I/O circuit 6c is connected to each terminal of the data input/output terminals 
DQ16-DQ23, and 6d of I/O circuits is connected to each terminal of the data input/output terminals 
DQ24-DQ31. It connects with power supply terminals Vdd and Vss, and further, the 
above-mentioned power circuit 8 omits the connection, although supply of a power source etc. is 
performed to each circuit. In addition, IC memory 1 is equipped with power supply terminals VddQ 
and VssQ independently [ power supply terminals Vdd and Vss ], and these power supply terminals 
VddQ and VssQ are omitting the connection here, although it connects with the predetermined part 
of each circuit. 

[0024] The above-mentioned column decoder and amplifying circuits 4a-4d The sense amplifier for 
amplifying the data of a memory cell connected by the word line chosen by the low corresponding 
decoders 3a-3d, The column decoder for choosing this sense amplifier based on a corresponding 
PURIDE coders [ 5a-5d ] output. The I/O switch transistor for connecting the above-mentioned 
sense amplifier to a local I/O line based on the output signal firom a column decoder, the pre 
amplifier which amplifies the signal by which reading appesirance was carried out to this local I/O 
line are included. Furthermore, you may make it the above-mentioned column decoder and 
amplifying circuits 4a-4d include the light circuit for writing data in the corresponding memory cell 
arrays 2a-2d based on an I/O circuits [ 6a-6d ] corresponding output signal. 

[0025] The above-mentioned PURIDE coders 5a-5d generate a PURIDE code signal fi-om the 
internal address signal inputted firom the address buffer 10, and output this PURIDE code signal to 
the low corresponding decoders 3a-3d and a corresponding list in a column decoder and amplifying 
circuits 4a-4d. Moreover, the above-mentioned I/O circuits 6a-6d output data fi-om each data 
terminal based on the output signal of the pre amplifier in a corresponding column decoder and 
corresponding amplifying circuits 4a-4d. In addition, as for nothing and the I/O circuits 6a-6d, 
nothing, the I/O circuits 6a-6d, an input buffer 9, and an address buffer 10 also make [ the 
above-mentioned memory cell arrays 2a-2d, the low decoders 3a-3d, a column decoder and 
amplifying circuits 4a-4d the PURIDE coders 5a-5d, and control circuits 7a-7d / the store circuit 
section ] the output circuit section for the input circuit section. Moreover, the above-mentioned 
power circuit 8 makes the power circuit section. 

[0026] In the above configurations Memory cell array 2a, low decoder 3a, Form control circuit 7a in 
column decoder and amplifying-circuit 4a and a PURIDE coder 5a list with one chip, and it 
considers as a chip 20. Memory cell array 2b, low decoder 3b, a column decoder, and 
amplifying-circuit 4b, Form control circuit 7b in a PURIDE coder 5b Ust with one chip, and it 
considers as a chip 30, Memory cell array 2c, low decoder 3c, a column decoder, and 
amplifying-circuit 4c, Control circuit 7c is formed in a PURIDE coder 5c list with one chip, it 
considers as a chip 40, 7d of control circuits is formed in memory cell array 2d, low decoder 3d, a 
column decoder and 4d of amplifying circuits, and a PURIDE coder 5d list with one chip, and it 
considers as a chip 50. 

[0027] Furthermore, the above-mentioned I/O circuits 6a-6d, a power circuit 8, an input buffer 9, 
and an address buffer 10 are formed with one chip, and it considers as a chip 60, and on this chip 60, 
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each above-mentioned chips 20, 30, 40, and 50 are arranged, respectively, and it connects. Here, the 
above-mentioned control circuits 7a-7d will output a signal to a power circuit 8, if the signal which 
enables the chip formed, respectively is inputted, and a power circuit 8 makes small capacity of the 
power source supplied to each chip with which the control circuit which did not receive this signal 
was formed. In addition, the above-mentioned chips 20, 30, 40, and 50 form the 1st chip, and 
nothing and the above-mentioned chip 60 form the 2nd chip. 

[0028] Next, drawing 2 is drawing having shown the sample layout which arranges the 
above-mentioned chips 20, 30, 40, and 50 on a chip 60. In drawing 2 , memory cell array 2a, low 
decoder 3a, column decoder, and amplifying-circuit 4a is formed in the parts of 21-24, PURIDE 
coder 5a is formed in a list at a chip 20, and control circuit 7a is formed in the part of 25. Memory 
cell array 2b, low decoder 3b, column decoder, and amplifying-circuit 4b is formed in the parts of 
31-34, PURIDE coder 5b is formed in a list at a chip 30, and control circuit 7b is formed in the part 
of 35. 

[0029] Similarly, memory cell array 2c, low decoder 3c, column decoder, and amplifying-circuit 4c is 
formed in the parts of 4144, PURIDE coder 5c is formed in a list at a chip 40, and control circuit 7c 
is formed in the part of 45. PURIDE coder 5d is formed in the parts of 51-54 in memory cell array 2d, 
low decoder 3d, a column decoder and 4d of amplifying circuits, and a list at a chip 50, and 7d of 
control circuits is formed in the part of 55. Moreover, the I/O circuits 6a-6d, an input buffer 9, and 
an address buffer 10 are formed in the parts of 61-64 at a chip 60, and a power circuit 8 is formed in 
the part of 65. Furthermore, while the above-mentioned chips 20, 30, 40, and 50 are arranged on a 
chip 60, respectively, it connects. 

[0030] Usually, the yield can be improved by [ which divide into the above-mentioned chips 20, 30, 
40, and 50 the circuit part where a degree of integration if the percent defective of the circuit part 
where a degree of integration is high is high and a chip size exceeds 2 100mm further, since the 
yield will faU rapidly becomes high, and forms ] making it not both exceed 2 for the chip size of chips 
20, 30, 40, and 50 100mm, and chip cost can be reduced. In addition, what is necessary is just to 
make it a chip size become two or less [ 100mm ] in the gestalt 1 of this operation, as the part to 
which a degree of integration becomes high is divided into further many chips although the part to 
which a degree of integration becomes high was divided and formed in four chips 20, 30, 40, and 50, 
when it does not limit to this and the chip size of chips 20, 30, 40, and 50 exceeds 2 100mm. 
[0031] Next, drawing 3 is the sectional view of an outline having shown the connection method 
which connects a chip 20 on a chip 60, using drawing 3 , about how to connect chips 20, 30, 40, and 
50 on a chip 60, makes a chip 20 an example and explains it. In addition, in drawing 3 , in order to 
give explanation inteUigible, each device formed in chips 20 and 60 is omitted, and only the part 
about connection of chips 20 and 60 is shown. Moreover, drawing 3 shows some chips 20 and 60. 
[0032] In drawing 3 , the electrodes 71 and 72 for connection are formed in the field of the method of 
one in which each device of a chip 20 was formed, and the insulator layer 73 is not formed on this 
electrode 71 and 72, respectively. Similarly, the electrodes 75 and 76 for connection are formed in 
the field of the method of one in which each device of a chip 60 was formed, the pad 77 for 
connecting with a leadfi'ame using a bonding wire fiirther is formed in it, and the insulator layer 78 
is not formed on these electrodes 75 and 76 and a pad 77, respectively. The above-mentioned 
electrode 71, the electrode 75, and an electrode 72 and an electrode 76 are formed in the location 
which corresponded, respectively, an electrode 71 and an electrode 75 are connected using a bump 
81, and an electrode 72 and an electrode 76 are connected using a bump 82. 

[0033] Drawing 4 is the schematic diagram having shown the example of structure in the IC 
package in the IC memory of the gestalt 1 of this operation. In drawing 4 , each pad 77 formed in 
the chip 60 to which IC memory 1 connected chips 20, 30, 40, and 50 by the approach shown by 
above-mentioned drawing 3 is electrically connected to the predetermined part of a leadfirame 86 by 
the bonding wire 85, respectively. 

[0034] Next, drawing 5 is an example of a circuit which shows a part of address buffer 10 shown by 
above-mentioned drawing 1 . In addition, the pad 77 shown by drawing 5 is set to pad 77a. In 
drawing 5 , the input-protection circuit 91 which has a field transistor is connected to the pad 77 
into which an address signal is inputted firom the exterior. This input-protection circuit 91 is formed 
by the field transistor 92, n channel mold MOS transistor 93, and two resistance 94 and 95. 
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[0035] The source of the field transistor 92 is connected to pad 77a through resistance 94, and the 
drain of n channel mold MOS transistor 93 is connected to this connection through resistance 95. 
The gate and the source of the drain of the field transistor 92 and n channel mold MOS transistor 
93 are connected to a Vss terminal, respectively. The connection of the drain of n channel mold MOS 
transistor 93 and resistance 95 is connected to one input terminal of NOR circuit 96, and when 
indeterminate input potential is impressed to a pad 77, the address buffer enable signal / CAl for 
preventing the current which flows to NOR circuit 96 are inputted into the input terminal of 
another side of NOR circuit 96. 

[0036] It connects with the output of above-mentioned NOR circuit 97 through an inverter circuit 97 
in a transmission gate 98, and this transmission gate 98 is connected to the latch circuit 101 formed 
by two inverter circuits 99,100, and this latch circuit 101 is connected to each PURIDE coders 5a-5d 
through an inverter circuit 102. Moreover, the address latch signal / CAL for making the signal 
inputted into the pad 77 latch to the above-mentioned latch circuit 101 to predetermined timing are 
inputted into the gate of a p channel mold MOS transistor through the gate and the inverter circuit 
103 of an n channel mold MOS transistor which form a transmission gate 98, respectively. 
[0037] In such a configuration, the address buffer 10 including the above-mentioned 
input-protection circuit 91 is formed in the chip 60 shown by above-mentioned drawing 2 , and the 
field transistor 92 is also formed in the chip 60. Here, the memory cell arrays 2a-2d are not formed 
in a chip 60, but are formed in chips 20, 30, 40, and 50, respectively. From this, since the field 
transistor 92 and the memory cell arrays 2a-2d are not formed in the same chip, the poor injection 
generated by the undershoot in the signal inputted from a pad 77 can be prevented. In addition, n 
channel mold MOS transistor 93 which constitutes the above-mentioned input-protection circuit 91 
is used for a check of operation. 

[0038] Drawing 6 is an example of a circuit which shows an I/O circuits [ which were shown by 
above-mentioned drawing 1 / 6a-6d ] part. In addition, the pad 77 shown by drawing 6 is set to pad 
77b. In drawing 6 , the source of n channel mold MOS transistor 111 and the drain of n channel 
mold MOS transistor 112 are connected to pad 77b, the drain of n channel mold MOS transistor 111 
is connected to the power supply terminal VddQ of IC memory 1, and the source of n channel mold 
MOS transistor 112 is connected to the power supply terminal VssQ of IC memory 1. 
[0039] The gate of n channel mold MOS transistor 111 is connected to the output of the 
level-conversion circuit 113, and the input of this level-conversion circuit 113 is connected to the 
output of NAND circuit 114. One input of NAND circuit 115 is connected to one input of NAND 
circuit 114, and the output enable signal OEM firom a control circuit is inputted into this connection. 
[0040] The column decoder corresponding to an I/O circuit and data signal DATA fi-om an 
amplifying circuit are inputted into the input terminal of another side of NAND circuit 114, and the 
reversal data signal / DATA fi-om the column decoder corresponding to an I/O circuit in an input and 
amplifying circuit of another side of NAND circuit 115 are inputted into it. The output of NAND 
circuit 115 is connected to the input of an inverter circuit 116, and the output of an inverter circuit 
116 is connected to the gate of n channel mold MOS transistor 112. 

[0041] Moreover, in the above-mentioned level-conversion circuit 113, a power supply terminal 117 
is connected to a power curcuit 8, the pressure-up electrical potential difference Vpp is suppHed fi-om 
a power circuit 8, and a power supply terminal 118 is connected to the Vss terminal of IC memory 1. 
In addition, the above-mentioned power supply terminal 117 may be connected to the Vdd terminal 
of IC memory 1. Thus, it can prevent that the noise generated at the time of the data output to 
which data are outputted turns to the level-conversion circuit 113 through a chip substrate firom 
pad 77b by dividing the power source connected to the power supply terminal 117,118 and n channel 
mold MOS transistor 111,112 of the level-conversion circuit 113. Moreover, "H" level of the signal 
outputted fi:om pad 77b can be made high by supplying the pressure-up electrical potential 
difference Vpp to the power supply terminal 117 of the level-conversion circuit 113. 
[0042] Here, since it connects with a column decoder and an amplifying circuit, each input of 
above-mentioned NAND circuits 114 and 115 can form only the part of above-mentioned NAND 
circuits 114 and 115 in the corresponding chips 20, 30, 40, and 50 in the above-mentioned I/O 
circuits 6a-6d. Since the number of bumps is reducible while being able to shorten wiring and being 
able to simplify wiring by doing in this way, the cost can be cut down. 
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[0043] Furthermore, the capacitor for decouples can be formed by forming a two-layer metal wiring 
layer and a two-layer separation oxide film in firee areas other than the field of 61*65 in the 
above-mentioned chip 60. Since the above-mentioned firee area can be greatly formed in a chip 60 as 
compared with the case where it forms with one conventional chip, from having made it the 
multichip structure of connecting chips 20, 30, 40, and 50 for IC memory 1 on a chip 60, the 
capacitor for decouples of a bigger capacity than before can be formed, and the capacitors for 
decouples by which external was carried out can be reduced conventionally. 

[0044] Thus, reduction of a noise can be aimed at by connecting the capacitor for decouples formed 
in the chip 60 between the VddQ terminal of IC memory 1, and a VssQ terminal, or between the 
terminal which outputs the pressure-up electrical potential difference Vpp of a power circuit 8, and 
the Vss terminal of IC memory 1. Moreover, it can also be used as a capacitor for decouples for 
power sources consumed with chips 20, 30, 40, and 50. 

[0045] As mentioned above, the multichip IC memory in the gestalt 1 of operation of this invention 
The memory cell arrays 2a-2d, the low decoders 3a-3d which are circuit parts with a high degree of 
integration, A column decoder and amplifying circuits 4a-4d, the PURIDE coders 5a-5d, and control 
circuits 7a-7d are formed in chips 20, 30, 40, and 50, respectively. The I/O circuits 6a-6d which are 
circuit parts with a comparatively low degree of integration, the power circuit 8, the input buffer 9, 
and the address buffer 10 were formed in the chip 60, and the above-mentioned chips 20, 30, 40, and 
50 have been arranged on a chip 60, respectively, and it connected. 

[0046] From this, the die length of the signal line which can arrange now in three dimension and 
connects* each part since the chip was connected for what was conventionally arranged 
two-dimensional on the same flat surface in piles can be shortened, and it becomes advantageous, 
when attaining improvement in the speed of operation. Moreover, since the manufacture process of 
chips 20, 30, 40, and 50 and a chip 60 can be made separate, chips 20, 30, 40, and 50 form a wiring 
layer with the thin film suitable for detailed-ization, and since they seldom need to make a chip 60 
detailed, they become easy [ forming with a thick film ]. For this reason, wiring which connects the 
circuit which wiring of a chip 60 could make resistance small, formed in the chip 60 wiring which 
connects the circuit formed in the distant location, and was formed in the near location can attain 
improvement in the speed of a circuit by forming in chips 20, 30, 40, and 50. 

[0047] Furthermore, it can also make it easy to change the gate oxidation thick film of the 
transistor formed in chips 20, 30, 40, and 50, and the transistor formed in the chip 60. That is, the 
thing suitable for thin detailed-ization of gate oxide is used for the transistor which forms the 
control circuit which the thick thing of gate oxide was used for the transistor into which a surge etc. 
may be inputted, and which forms an input buffer, an address buffer, an I/O circuit, etc. which were 
formed in the chip 60, and was formed in chips 20, 30, 40, and 50. By doing in this way, when it is 
made detailed, surge proof-pressure lowering in the I/O section to produce can be avoided. Moreover, 
a memory cell array can be formed in chips 20, 30, 40, and 50, a field transistor can be formed in a 
chip 60, a memory cell array and a field transistor can be formed in a different chip, respectively, 
and poor injection can be prevented. 

[0048] Moreover, by forming in chips 20, 30, 40, and 50 a circuit part with the high degree of 
integration which poor manu&cture tends to generate, and making each chip size of chips 20, 30, 40, 
and 50 or less [ 100mm ] into two, the yield can be improved and lowering of chip cost can be aimed 
at. 

[0049] 

[Effect of the Invention] The IC memory concerning the 1st invention sticks the input circuit section 
as which 1st at least one chip in which the store circuit section which has a memory cell array was 
formed on the semi-conductor substrate is inputted into a signal firom the exterior, the output 
circuit section which outputs a signal to the exterior, and the power circuit section which supplies 
the power source to each internal circuitry on the 2nd chip formed on the semi-conductor substrate, 
and it was made to connect. From this, the die length of the signal line which can arrange now in 
three dimension and connects each part since the chip was connected for what was conventionally 
arranged two-dimensional on the same flat surface in piles can be shortened, and it becomes 
advantageous, when attaining improvement in the speed of operation. Moreover, by forming in the 
1st chip the store circuit section with the high degree of integration which poor manufacture tends 
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to generate, and making the chip size of the 1st chip or less [ 100mm ] into two, the yield can be 
improved and lowering of chip cost can be aimed at. 

[0050] Specifically, the IC memory concerning the 2nd invention connected the 1st chip on the 2nd 
chip in the 1st invention using the bump. From this, the die length of the signal line which can 
arrange now in three dimension and connects each part since the chip was connected for what was 
conventionally arranged two-dimensional on the same flat surface by the bump in piles can be 
shortened, and it becomes advantageous, when attaining improvement in the speed of operation. 
Moreover, by forming in the 1st chip the store circuit section with the high degree of integration 
which poor manufacture tends to generate, and making the chip size of the 1st chip or less 
[ 100mm ] into two, the yield can be improved and lowering of chip cost can be aimed at. 
[0051] The IC memory concerning the 3rd invention formed in the 2nd chip the component for 
performing surge absorption which comes to form a separation area of exposed oxide between two 
n+ difRision fields formed on the semi-conductor substrate in the 1st or 2nd invention. Since the 
component for forming a memory cell array in the 1st chip, and performing the above-mentioned 
surge absorption was formed in the 2nd chip fi"om this, the poor injection which occurs in a memory 
cell array can be prevented. 

[0052] In the 1st to 3rd invention, the IC memory concerning the 4th invention made thin thickness 
of the semiconductor device formed in the 1st chip, and thickened thickness of the semiconductor 
device formed in the 2nd chip. Surge proof-pressure lowering in the I/O section produced when it is 
made detailed is avoidable by thickening film pressure of the semiconductor device formed in the 
2nd chip into which the manufacture process of the 1st chip and the 2nd chip is independently made, 
and a surge etc. may be inputted from this. - 

[0053] In the 4th invention, the IC memory concerning the 5th invention made thin thickness of the 
gate oxide of the transistor formed in the 1st chip, and, specifically, thickened thickness of the 
transistor gate oxide formed in the 2nd chip. The thing suitable for thin detailed-ization of gate 
oxide is used for the transistor which the thick thing of gate oxide was used for the transistor into 
which the manufacture process of the 1st chip and the 2nd chip is independently made, and a surge 
etc. may be inputted from this, and which was formed in the 2nd chip, and was formed in the 1st 
chip. By doing in this way, when it is made detailed, suxge proof-pressure lowering in the I/O section 
to produce can be avoided. 

[0054] The IC memory concerning the 6th invention formed the wiring layer which forms the wiring 
layer formed in the 1st chip with a thin film, and is formed in the 2nd chip with the thick film in the 
1st to 5th invention. From this, the manufacture process of the 1st chip and the 2nd chip can be 
made separate, the 1st chip forms a wiring layer with the thin film suitable for detailed-ization, and 
since it is seldom necessary to make the 2nd chip detailed, it can perform forming with a thick film 
easily. For this reason, wiring which connects the circuit which wiring of the 1st chip could make 
resistance small, formed in the 1st chip wiring which connects the circuit formed in the distant 
location, and was formed in the near location can attain improvement in the speed of a circuit by 
forming in the 2nd chip. 

[0055] The IC memory concerning the 7th invention formed the capacitor for decouples in the fi-ee 
area of the 2nd chip with which the component is not formed in the 1st to 6th invention. Since the 
above-mentioned free area can be greatly formed in the 2nd chip from this as compared with the 
former, the capacitor for decouples of a bigger capacity than before can be formed, and the 
conventional capacitors for decouples by which external was carried out can be reduced. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown the example of a circuit of the multichip IC 
memory in the gestalt 1 of operation of this invention. 

[Drawing 2] It is drawing having shown the sample layout which arranges chips 20, 30, 40, and 50 
on a chip 60. 

[Drawing 3] It is the sectional view of an outline having shown the connection method which 
connects a chip 20 on a chip 60. 

[Drawing 4] It is the schematic diagram having shown the example of structure in the IC package of 
the IC memory in the gestalt 1 of operation of this invention. 
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[Drawing 5l It is the example of a circuit which shows a part of address buffer 10 shown by drawing 

[Drawing 6] It is the example of a circuit which shows an I/O circuits [ which were shown by 
drawing I / 6a-6d ] part. 

[Drawing 7] It is the outUne block diagram having shown the example of a circuit of the IC memory 
which forms DRAM in the former. 

[Drawing 8l It is drawing having shown the layout of each circuit at the time of forming DRAM 
shown by drawing 7 with one chip. 

[Drawing. 9l It is drawing having shown the example of pinout of IC memory 150 formed with the 
chip 200 shown by drawing 8 . 

[Drawing lOl It is the schematic diagram having shown the example of structure in the IC package 
shown by drawing 9 . 

[Drawing 111 It is the chip sectional view having shown the example of structure of a field transistor. 
[Description of Notations] 

1 IC Memory, PURIDE Coder, 6a-6D I/O Circuit, 7a'7D Control Circuit, 8 Power Circuit, 9 Input 
Buffer, 10 Address Buffer, 2a-2D Memory Cell Array 3a-3D Low Decoder 4a-4D Column Decoder 
and Amplifying Circuit 5a-5D 20, 30, 40, 50, 60 Chip, 81 Bump 

DRAWINGS 



[Drawing' 1] 
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[Drawing 4] 
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[Drawing 7] 
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[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent 
Law 

[Category partition] The 2nd partition of the 7th category 
[Publication date] December 16, Heisei 16 (2004. 12.16) 

[Publication No.] JP,1 0-209371 .A 

[Date of Publication] August 7, Heisei 10 (1998. 8.7) 

[Application number] Japanese Patent Application No. 9-6219 

[The 7th edition of International Patent Classification] 

H01L 25/065 

HOIL 25/07 

H01L 25/18 

GllC 5/00 

[FI] 

HOIL 25/08 B 
G11C 5/00 303 A 

[Procedure amendment] 

[Filing Date] January 7, Heisei 16 (2004. 1.7) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 

[Claim(s)] 

[Claim 1] 

In the IC memory of the multichip mold formed with two or more semiconductor chips, 

1 St at least one chip in which the store circuit section which has a memory cell array was formed 

on the semi-conductor substrate, 

It has the 2nd chip in which the input circuit section into which a signal is inputted from the 
exterior, the output circuit section which outputs a signal to the exterior, and the power circuit 
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section which supplies the power source to each internal circuitry were formed on the 
semi-conductor substrate, 

The 1st chip of the above is an IC memory characterized by the thickness of the gate oxide of the 
transistor which sticks on the 2nd chip, is connected and is formed in the 1st chip of the above 
being thinner than the thickness of the gate oxide of the transistor formed in the 2nd chip of the 
above. 
[Claim 2] 

The IC memory according to claim 1 characterized by being thinner than the thickness of the 
wiring layer to which the thickness of the wiring layer which connects between the circuits 
formed in the 1 st chip of the above connects between the circuits formed in the 2nd chip of the 
above. 
[Claim 3] 

The 2nd chip of the above is an IC memory given in either claim 1 characterized by forming the 

capacitor for decouples in a free area, or claim 2. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[The content of amendment] 

[0011] 

[Means for Solving the Problem] 

In the IC memory of the multichip mold in which the IC memory concerning invention of **** 1 
was formed with two or more semiconductor chips 1st at least one chip in which the store circuit 
section which has a memory cell array was formed on the semi-conductor substrate. The input 
circuit section into which a signal is inputted from the exterior, the output circuit section which 
outputs a signal to the exterior, It has the 2nd chip in which the power circuit section which 
supplies the power source to each internal-circuitry section was formed on the semi-conductor 
substrate. The .1st chip of the above The thickness of the gate oxide of the transistor which 
sticks on the 2nd chip, is connected and is formed in the 1st chip of the above is thinner than the 
thickness of the gate oxide of the transistor formed in the 2nd chip of the above. 
[Procedure amendment 3] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0012 
[Method of Amendment] Deletion 
[The content of amendment] 

[Procedure amendment 4] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0013 
[Method of Amendment] Deletion 
[The content of amendment] 

[Procedure amendment 5] 

[Document to be Amended] Description 
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[Item(s) to be Amended] 0014 
[Method of Amendment] Deletion 
[The content of amendment] 

[Procedure amendment 6] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0015 
[Method of Amendment] Deletion 
[The content of amendment] 

[Procedure amendment 7] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0016 

[Method of Amendment] Modification 

[The content of amendment] 

[0016] 

The IC memory concerning invention of **** 2 has the thickness of the wiring layer which 

connects between the circuits formed in the 1st chip of the above thinner than the thickness of 

the wiring layer which connects between the circuits formed in the 2nd chip of the above in. the 

1 St invention. 

[Procedure amendment 8] 

[Document to be Amended] Description 

[Item(s) to be Amended] 001 7 

[Method of Amendment] Modification 

[The content of amendment] 

[0017] 

The IC memory concerning invention of**** 3 forms the capacitor for decouples in the free area 

of the 2nd chip of the above in the 1 st or 2nd invention. 

[Procedure amendment 9] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0049 

[Method of Amendment] Modification 

[The content of amendment] 

[0049] 

[Effect of the Invention] 

The IC memory concerning the 1st invention sticks the input circuit section as which 1st at least 
one chip in which the store circuit section which has a memory cell array was formed on the 
semi-conductor substrate is inputted into a signal from the exterior, the output circuit section 
which outputs a signal to the exterior, and the power circuit section which supplies the power 
source to each internal circuitry on the 2nd chip formed on the semi-conductor substrate, and it 
was made to connect From this, the die length of the signal line which can arrange now in three 
dimension and connects each part since the chip was connected for what was conventionally 
arranged' two-dimensional on the same flat surface in piles can be shortened, and it becomes 
advantageous, when attaining improvement in the speed of operation. Moreover, by forming in the 
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1 St chip the store circuit section with the high degree of integration which poor manufacture 
tends to generate, and making the chip size of the 1st chip or less [ 100mm ] into two, the yield 
can be improved and lowering of chip cost can be aimed at. Moreover, thickness of the gate oxide 
of the transistor formed in the 1st chip was made thin, and thickness of the transistor gate oxide 
formed in the 2nd chip was thickened. The thing suitable for thin detailedHzation of gate oxide is 
used for the transistor which the thick thing of gate oxide was used for the transistor into which 
the manufacture process of the 1st chip and the 2nd chip is independently made, and a surge etc. 
may be inputted from this, and which was formed in the 2nd chip, and was formed in the 1st chip. 
By doing in this way, when it is made detailed, surge proof-pressure lowering in the I/O section to 
produce can be avoided. 
[Procedure amendment 10] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0050 
[Method of Amendment] Deletion 
[The content of amendment] 

[Procedure amendment 11] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0051 
[Method of Amendment] Deletion 
[The content of amendment] 

[Procedure amendment 12] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0052 
[Method of Amendment] Deletion 
[The content of amendment] 

[Procedure amendment 1 3] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0053 
[Method of Amendment] Deletion 
[The content of amendment] 

[Procedure amendment 1 4] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0054 
[Method of Amendment] Modification 
[The content of amendment] 
[0054] 

It was made for the IC memory concerning the 2nd invention to become thinner than the 
thickness of the wiring layer to which the thickness of the wiring layer which connects between 
the circuits formed in the 1 st chip connects between the circuits formed in the 2nd chip in the 
1 St invention. From this, the manufacture process of the 1 st chip and the 2nd chip can be made 
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separate, the 1st chip forms a wiring layer with the thin film suitable for detailed-ization, and 
since it is seldom necessary to make the 2nd chip detailed, it can perform forming with a thick film 
easily. For this reason, wiring which connects the circuit which wiring of the 1st chip could make 
resistance small, formed in the 1st chip wiring which connects the circuit formed in the distant 
location, and was formed in the near location can attain improvement in the speed of a circuit by 
forming in the 2nd chip. 
[Procedure amendment 15] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0055 
[Method of Amendment] Modification 
[The content of amendment] 
[0055] 

The IC memory concerning the 3rd invention formed the capacitor for decouples in the free area 
of the 2nd chip with which the component is not formed in the 1st or 2nd invention. Since the 
above-mentioned free area can be greatly formed in the 2nd chip from this as compared with the 
former, the capacitor for decouples of a bigger capacity than before can be formed, and the 
conventional capacitors for decouples by which external was carried out can be reduced. 
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J1-S|5*>6A:^5n/cP'i;TFuxxhn-::/'M-^. 9v 

VrQt. JJBftJfflI|sliS7 a-7 d3lP6<D>f ^->^;l/fi 

40 

[0 02 1 ] ±iBA;^>'^'•>:7T9tt. a'i;rKu;^xh 
n-*:/m^/RAS*5A*3n5/RASSS^. ^v:/ 
-<^-^>^;Wt-^/CEa /CEi. /CE2. /CE37)« 
A*3n^/CE0, /CEl /CE2. /CE3(DSfiS 
"^FlkZfy^ h>f*-:/;i/«#/WE3^A*§n*/WE 

s^c. ss(riai[pi3S7a-7d 

Ott, TFUXfi-^A0-Al35&^A;tf5n^A0-'Al3(D 

50 Sdic^n^nSiKSn^o j^j:*?. 
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[0022]±iBS*iJ8Plii{S7a-7dtt. ^H^m 

ltiHlHlSS4a-'4d. 7^=3-^5 a'-S d^O^CcA 
W;^iISg6a--6dCcg^5n. M^C HaSIiiSSRO' 

•i/T'n-^Jfa a^3 d. MC/Ccn ^ Arn-:$rS(y:^gl^i• 
. 0884 a^4 d Hen^n»i£-r^^^u-fe;i'Tu-f 

!S4a-4d{J. -en^n*t£c;^'5>Affi:tfiIK6a~6 10 
dfiCgj^^n^o ±f2'7'V'7'3-^5a-5d». ^ti 

CC. ^E-n^nS*l£-r^:3^Arr3'-^SC>'ifilii[iSS4 a 

8S4a'-4d«. *ff£;-r'5Aa5:tf0856 a-e dfclgj^ 

[0 0 2 3] ±nEAat)mm a (J. ^xmtfm'T- 

"f- tSr Affl;^^^ D Q8- D Ql5©#S^CCgSK S 
Aa;^lHl?S6 o\t. 'f-^Affi:^ffii^DQi6-DQ230 -20 

S^^-ccSi^sn. Affi;t;iI!S6d«. ^-^xm^ 

■?^DQ24-DQ31<D#jaTK:S3|^Sn*o ±15^^088 

o^^^) itctt, sis*a^vddRc;vss<t»giKc. sas 

[0024] ±ie3^Af^i3-3^Rc;it*i0884 a -^4 
dti. JttET^P'^/T^n-^S a-^S dCCj:OS!fi$n 30 

a - 5 d c7)|±J:^jicS-:5t i-c K-fe > T >:/^3iJR'r 4/c 

I /OiKI-^^SE;5f Hi § n/cm^^ititi^ S U 7 > 
^tJo Mtc, ±i23^A7*n-!S^Siyf*iiH0854a^4 
d«. m"r^Attl;^0S86a-6d(Dffl;^m-^^cS-:5 
C^r. *ti£-r^^^»;-fe;^TU>f 2a'^2d^7'-^^ 40 

[0 0 2 5] ±IH:/»;7'=i-d^5a'-5.d«. TFU:?^ 

0'>7^3-:$^3a~3d. ifeCJftCn^AT^n-^rso'it 
»i08S4a-4d^ffl;^-r^o $/c. ±iaAffi;^08S6 
a'-edti. *tJ£-r-Sn^A7'n^ysc;tii|ii@|g4a 
-4 d K:tet:f i :/ »; r >:/©Ui:^«#icS-:JiiT§7^- 

U'<2a--2d. U'^f n-y3 a--3 d. n-^A-fn 50 
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-ySC;i9iB08S4a-'4d. :/y rr3--^5 a-S d 
Sc;SlW0!87a-7d;&5tatl08SS|5*&U. AW^S 
SS6a--6d. A:t;^^'':':7T9&c;T KUX/n*-;;:7t 1 
O;O^A:tl08SgS^^cL. Aa:^0SS6 a-6 d«tlJ:^0 

[0 02 6] ±iHcDi:5^c«^«:*5i>r. y^';-b;i/r 
U-<2a. P':?7':3--:$^3 a. :3 ^ A 7^:2 - 3^Sc;^lt*i 

0884 a. •fvra-itbsimmmmm8iii-:> 

2b. xif?^zi-^3h. rJ^Ar=i-^RO*tiiH088 
4b. :/y7"3-t$^5bjfeWC*lja0887b*lo(3r)^ 
!:»:/r?f$)ESLr5^':;-7'3 0<i:U. y'ty-fe;i'rU'Y2 
c. n'^7'n>--a^3 c. :3-^Ar:3^^Rc;iti|li08S4 

c. :/«;r3--3^5cjta*Cc$iJiai08S7c*lo<Z)^-^ 
:/r}^fi£or^5^:/4 0iU. ^*y-fe;b7U>f 2d. 
d'^T^n-^^Sd. n^Af^n-^Si>'tiiH0K4d. 
7* >; r n 5 d 3EO'CC$tW08g 7 d ^ 1 -o©^ :/-C 
JggEOT^^:/5 0i^^. 

[0 02 7] MCC. ±iBAffi;^0S86a-6d. 

^C. ±iB§^-y :7'2 0. 3 0, 4 0. SO^^n^liE 

surSM-r-So ccr. ±ie*iW08S7 a-'7 d«. 

Kfi^*§t:t:^j:*>o/c»0SS5!^JfM3^/c§^->^ 

fB5^':^:/20, 30. 40. 5 Oj&s^ 1 ^ y :/*3Q:0. 
±125^ ^> :/ 6 0 2 ^ ':f^tJ:to 
[002 8] ;X^C. 02». ±12^-^:^2 0. 3 0. 4 
0. 50if'vZf60±^^'r^U'^7^hmi7jkb 
fcmv^^o E2(,c^\,^r. ^r?:/20CCtJ. 21-^2 
4<Z)g|5^}»Ccy*y-fe;l/7U-f 2 a. a'^*fn-5f3a. 
n^A7^rJ--5^Rc;JtiH0S84a. *Wc::/';f^D-^ 
5 aJ&i?fM$n, 2 5<OgP^«:SfM0SS7 ai^S^mSn 
S. 5^5^:/3 0Cai. 3 l--3 4CDa553^Cc^^';-fe;l/7 
U'>f2b. 0^^a-if3h. :3 5A7^r3-ysc;Jtfi 
0884 b. aEWc:/Vf^:3--y5 bJ&JJg^Sn. 3 5<D 

[0 02 9]imSCC. ^7:^4 0^1*. 4 1-^4 4(D8P 
»«:^*y-fe;i/7U'r2c. n^j^f^a'-^^s c. n^A 
•r:3--^$rso'tfiH0S84c. 7^:3--y5 ct^^ 

7:/50K:». 5 l-5 40[>SB^}^ccy'=ey-fe;U7U^2 

d. P»^7^r3-^3d. n^A7=n-yRc;tt*a0884 
d. 3feC/«::/yxz:-:5^^5 dJ&iJ^JS^n. 5 5©SP»iC 

mmmm diifimmiti?>. ttc. ^7::^6 0{c«. e 

l--6 4<Dg|555'(CAai;^0SS6 a-6 d. XtJ^^yVr 
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nMMKsmmsti^o sec, ^y'feo±mt±iz 
[ 0 0 3 0 ] ffl^. mm&fmi.^Mmm(D^mkm 

^^±B^v:/2 0. 3 0. 4 0, bOdCf^mbXJtm 
^!y:/2 0. 3 0. 4 0. 5 0(D^-jy*V^^ 
X*! OOmm'«:fi^3&li<J:5CCT-SCiCCj:0, * 

SSS^J*. 4oC!>^-^:/2 0. 3 0. 40. SOCC^SJ 
20. 30. 40. b0<D9vy'V^Xf}n0 0mm' 
y'^C^tit^X^dCbX. ^!:»:/1f-fX3&il 0 0mm* 
[0 03 n;^CC, H3«. ^•>>'*6 0±CC^^;>r2 0 
^-^7^6 0±CC^-^:/2 0. 30. 40. 5 

0 ^ggir ^:&sccocir ^ :/2 o ^0!icc i/r^9gr 
^. &*5. H3cc*jc^r». Sie8*^3&if3*-r<r'5/t 

i!?)^. ^':':/2 0Si>'6 0 5a^fiX5*l/c#f^>'NVX(i=t 
BS0r*5D. 5^--':/2 0Sc;6 0CDS^tCM*r'5SB»© 
-i?^*5^UrC>So */c. H3r«. ^yV2 0RCf6 0 

[0 03 2] 03(C*5lir. ^•:/:/2 0C7)^r>'^'-/X;5)S 

jgfiX$n/c 1 ijomt^at. mmmommi i sc;^? z^^ 
ffM^nrfco. ^m®7 iSLO'72±K:tt^n-entft 
^Ji7 3}^)5?fj^3nri>i^j:c^„ mmc. ^y':fdo<o^ 

timmmi sffimf&^tixi^rj:\^\ ^mmrni i ims 

7 5. RU^l 2 t^7 e tit^tl^tim^bfciiL 

mi^m&i^tix^^. j^yy's 1 ^mi^^xmrni i 

fii7 5:«r«®gi3n. >'0::^8 2«:ffll^T^S7 2 iSg 
[0 03 3] I14«. ;*:^iS(D?fJSIl©I o^ycc^j 
04Cc*j(,iT. icy-tyi«, ^-y:/2 0. 3 0, 4 

0. 5o^±MEm3X7jkbfty]mxmmbfc^yy'do 

[0034] >>ctc. ^ 5 ±iBS 1 xmbtcr F 

/^>:7T 1 o<o-u9^^7Tcfmmmx»>i>. tjii^. as 

F7 7«. F7 7 ai-r-So 05CC*Jli 
i^»6r F^Xfi^;0^A;^St^'2»^^•'> F7 7{c 
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:7^^;l.FF^>^^;^^**-rSA;fc?«SlHlffi9 1 

3Raf2 0(Dig$x9 4. 9 5r?fj^snrt^So 
[0035] -/N-^y F77aCCtt. fiSi9 4*/M.r:7 ^ 
-;l/FF^>i^X^r9 2(DV-;^;!»5SiK3tl-CfcO. K 
mmmc\tmi9 5 ^:frbXn 9"^ ^)IMM0S hy> 
s;^;^^9 3<DFU>f>3&iSiK3ti'So :7^-jiUFF^> 
S^X^92©FU-/>. n^i'*;l/MMOS F^>e^X 

10 a?9 3(Dy-Fsi:;y-';^«! ^n^nvssffi-T-ccSj^ 

ytmUQStCMi^mt. N0RlHli89 6(D-:^C0A 
:tfffi^CCJgj^$ti. NORlpI?S9 6<Dfl6:^©A^38i=-CC 

[0 03 6] ±iaNOR|5ISS9 7<Dffl;^tc«, 
^MmiiitbX. F"^>X^ -^Va>y-F9 8CC 
SSKSti. gEF5>X5 5ri/3>y- F9 8». 2-0(0 
-20 ^>>'^*-3^|iI^9 9. 1 0 OrflJ^L/c^ ^(3S§ 1 0 

1 0 24:n^Lr§:/y 7=^n-i$^5 a'-5 dtcSiKSn 

t/c. F7 7 ccA;^?n/cfi^^BfTS©^s?>r^ 

>^r±IB^->^^Iil{f§l 0 It^y y^l^'\i:6tci^(DT F 
U:^yv^m^/CALi}K hyy^f^^ytysydr'-h 
9 8 S n ^ ^^USMO S hy>tyX^<D^-- 

hRu-^y^^-^m^io siifrbxp^-v^^jimAo 

s h^>^:;?j;<^<Dy-Fcc-eti^nA;^3n'5. 

[ 0 0 3 7 ] ctDJ: ^ ^c««(c*jCir . ±iaA;b«Sia 

30 K9 1^^^6/cTF^X>^^••>7T 1 0«. ±^W2Xfjk 
L//c^*>:/6Oic0^$nr*J«3. y 'i-)l\^hy>ly 

xif9 2fc^!?:/6O0cj&^snrciSo ccr. 

y-fe;l/TU'r2 3-2 ^5^7^6 0^CJg^5nr4cJ 

^r. ^-^7*20. 30. 40. sotc^ti-enjfMd 
m*KS±r4ci*ir*a, ftte. ±iBA*fflSliI!89 

40 l^mf&r^n^^^JimMOS F^>i^X^9 3«. 

[ 0 0 3 8 3 H 6 ±Mm 1 r^0/cAtH:/jli»6 a 

F7 7*>'^•';; F7 7b<h*r^o 06(C*J(r*r. 
F7 7b{C«. n^t'^^l/SMOS F^>S?;3^^ 1 1 1 
(7)y-Xin9="f :^;UMMOS F^>>?X:S? 1. 1 2(DF 

1 1 l©FU>f Cy*y l(Dm«-f VddQ 

50 1 2©v-;^{3: 1 c-^-^ey Komm^'f-yssdcmm^ 
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[0 03 9] n^i'*;P^MOS 1 1 CD 

u-^ji'^^iEiss 1 1 3(Dmt}icmm^tix^ 

0. iSu-^;i/^ife|pl8Si 1 3QA;t;«NANDil8Si i 
4(0\bt}(^mm^tlX{.^^. NANDEISSI 14(0-10 
©A;^jCC«NANDIiSSl I b<D~lS<DXMmm^tl 

[0040] NANDHISl 1 4©ffi*CDA:t»Ja^-CC 
f)^h<OT-^m^uMAd)^X:biti. NANDilSSl l 5 
i5^Siy^ttifillffi7;)^60Jg^7'--3?M-^/mT/^iA;t;$n 

^. NANDIelKl 1 bOtiUMt. ^^^'i-^M^l 1 

e^A^tcgs^sn. >f>^>'-:>@jsi 1 6cDa;t;(i. 

[0 04 1 ] */c. ±fBU-^;l/^gaHl8Sl 1 3{C:te(,^ 

8*^e>^EmjEVpp*se^*&5n. 1 1 8«i c 

CDJ:^^. U^^'l'^^lHlK 1 1 30ll^ra^ 1 17. 1 
I St. n^i^^iUMMOS h7>i^X^ 1 1 1, 11 

i)K ^-j':fW&^ifbXU-<)V^W&S&\ ISCClilOjA 
t^ct^mitx^h. tft. u^JU^feHBSl 1 3<Dm 

?K-7-i 1 K^cmKMEVvp^mm^zuc^^. 

•^^ K7 7 b7&:»6ffl:tF3n^{i-^cD THj U"<;i/%]S< -r 

[0 04 2] CCr. ilBNANDHKl 1 4Sc;i 1 

i>Cti)^h. ±iBAttl:t;|pIIS6a-6(i(C*5C^t:. ±iB 
NANDHKl 14Siyfl 1 5<D^/cC:f«:. ^JS-T-S 
3 0. 4 0, 5 0 CCffJ^T^ C i^^^r^ 

[0043] M^. ±f2^y:/6 0tc*jt:r-S6 1-6 5 

^thCtifiX^^. \C^^^) l^^vV'^OiitiC^ 
'>:/2 0. 3 0. 4 0. ^O^mmti^JV^^vzfn 
^^^CUcCttiyp>. ^^(Dl^yzfXWyll&Lfcm^tlY. 
mhX. ^-^:7-6 0^±iB^^MmA^<}^^*r^C 
tt(^X^i>fcii>. U^J^^i>X^imm>y'iJv':f)m 
r3>r>1f^fl5fi£-r^c:(!:3&^rt. fie*. 51-^:^$^^ 
\.^fcTiJ V ':^)\^m^:y'f>^^%mr^Ctti^X^h. 
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[0 044] COj^i^^^vZf^QtiC^if&bfcTiJvZf 
^l.fflnV'T'VI^*. I C^-t'; lOVddQ^^RCJfVssQ 

SO^ I C^^y lcr)Vss^^H^Cg^i^-r-SC<fcJC<i:0. 

3 0. 4 0. boxm^^tihwm(07''hvzf)\^m^ 

[0045] ±iBO J: 5 fcC. *^9«<D36!iS©^S§ 1 Cc4tf 

10 T*^. ^^y-fe;bTU>f 2a~2d. n»i;7'n-:$r3 
a-3d. 3^Af'3-4^'Sc;Jt(iS0gg4a-4d. 7* 
yf^a-:$^5 a-5 dSCf*IJfBIl5l!»7 a'-7 d^-en^P 
tl^y':f20. 30. 40. SOtCffJ^L. ht^W^S 

g(Z)ffiii[iSga5^'C*^AUi:;^lil!B6 a'-e d. mm\s 

At}^^yy'r9R^7\'UXJ^yyr 10^^-^ 

-^eofcBmb. ±ia^-y:/20. 30. 40. so* 
^n^n^-^T'e o±tiC^mbxmmLfc. 
[0 0 4 6] c(Dcti)yh. mi\tm-^m±(iC 2 
m(^l^^T^h$tlXl>fch(Oi:. ^y':fimi^xmm 

>:/2 0. 3 0. 4 0. 5 0<i:^!:^7'6 0<!:C!)S5j3§:/a 
^y^^Si^(,CX^^Ctf)^h. 9v':/20. 3 0, 4 

0. 50«. iBJS®«Sfeffl^ttcaL/c»lirj^^L/^ 

0. 3 0. 4 0. SOJaJ^-r^CiCCjcJp. iHlKCDiiS 
[0047JHCC. ^'>:/20, 30. 40. SOCCJfJ 

^ > s;*;^ 5r ©y- h ffif bi?is*s ^ * c i t 

T^jcb%, l^-^:^^*iA:t;2n^pJ&Ettc[)*-5. ^ 

Sc;Affi;^ll!S^*ff^^T-5h^>i^x^«. y-hK 
ftliOSl^^iCD^^fflL, ^v':/20. 3 0, 4 0. 5 

40 o^fj^$n/c*fjtai[Eigs^«:ffM-r-5 h^>i^xi>«. 

lii:fdmx<D'V-iymEi&Ti:mmt6Cti)^X^i>. t 
/c. ^^»;-fe;l/rU-<*^-:^y2 0. 30. 40. 50 
^mmb. :7'r-ii/K h'7>t?;^4?*^«^:/6 0K:}g)i!E 

[0 04 8] ^/c. M3i:fm;!)^l%Sb-t^^l^llSg(D]iS 
50 C^Ii!ggP»*5=-^/y2 0, 30. 40. 5 0^Cj^fi£b 



n 

^-^7*2 0. 3 0. 4 0. bOCD&^vZ/V^X^ 
1 OOmm^OTCC'r'5»C<!:JcJ:0. ^S^04A<-^ 

[0049] 

i^cctfc/ctf). 3yc7cW^cu-YT»5 hTtiJr^tcft 

^^^Lr. mi'^W<D9'y':fV-(X^ 1 0 0 mm' 
[0 0 5 0] »2(D^H^tC^-S I C^^';«. ^101^ -20 

y:/i;->fX41 OOmm'WTCC-r-SCitCcfcO. ^ 

[0 0 5 iimso^mac^^BiQjt^vitt. mix\t 

mZOMm^C^i^^X. ¥^<*SS±CCff^^U/c2-o(Dn 

'iu^mmom^f^mmmmmm^bxtj:^. ^- 

v^T^S^rKri-r S C i * S o 

[0 05 2] ®4(D^B^&C^^ I C^*';«, 40 
[0 05 3] m5(D^m(iC^i> I C^^U«. ®40J% 

vmcmomi^w< b. m2^y:fK. so 
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fc. C0C tti^6. m\9-j':ftm2^v^t(o^^ 

Ig2^':;:/caj^$ti/ch5>t?x^«. y-hK 

>i?x^\t. ¥-^vmmom\.>mmmmbfc^<o^ 

^^^bi^mtimx(o^-v^mE&yi:mmti>c t 

[0 05 4] m^<Dmm%^ i c^^';«. 01:^6 

mmxm^b. m2 ^ v ^l^l&)SL^n^m^m^mmx 
mmbfco coctiPh. m\^v^tm2^v':ft(D 

mit^mbfcnmx^j&b. m2 9v':r\it. ^>$oss[ffl 
itthimifif^^'^fc}bwmx^mti> ctifim»t,cx^ 

mmm^^mmt. m2^v':fmfsm>ct(.c^ 

0. mm(D^mit^mhctf}^x^6. 

[0 05 5] »7CD^BgtC^^ I cy-tuti. mif)^h 

mm^i^^<Wymhctifix^hfcib. fie*<tofc:A: 

[0fficDffi#^j:giW] 

[0 1 ] *^M©SliSOJfJfi8 1 tc*5t:f ^ 5^ 

[02] ^-^:7^2 0. 3 0. 40. 50^&^5^:/60 
±^B2g^^U>fT»^ Vm^^sbfcmx^h. 
[S3] ^ 7*6 0 ±^C^ >^ 2 0 ^SJ^T-SSM^ 

[04] *^qg©S|]^cDff$j||l(Ci5t:r-5 I cy^i;<D 

I cj^v^-i>p^(ommm^7r^bfdmmxhi>o 

[H5] Hir5^bfcTKU;^^^->^7T 1 OCT)— SB^ 

^m-rm^mx^h. 

[06] 0ir/7^L/tAffl^?lp|ffi6 a-6 dCD-g|55> 

^7fcrummx»>h. 

mi] se*tc*jc:f^DRAM^jfj^'ri i c^^y 

[08] 07-C5^OfcDRAM^l ^5^::^'rff^^L/c 

ii^cc:tet:fs, ^wm(o\y>(r^v^mbtcmxhi>. 

[09] 08r^L/t^':;:7*2 oorffj^$n-5 1 c 

1 5 o©t'>ieg^;5:^L/c0r^b'5o 
[010] 09'r?^L//ci c^N-^r^^i;rto[)«a{^* 
mbfcWi!mx«>i>. 
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